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Wine glass capacity in England has increased sevenfold in 300 years. Can downsizing reduce wine
consumption? Theresa Marteau and colleagues investigate
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Wine, mistletoe’s seasonal partner,1 may be a feature of some
rather merry Christmas nights, particularly for women.2 As we
approach the culturally legitimised deviancy of festive drinking,
we suggest that size does matter: look at the wine glass in your
hand.
A sharp rise in wine consumption
Alcohol’s adverse effects are well documented: it is the fifth
largest risk factor for premature mortality and disability in high
income countries and the seventh largest worldwide.3 The
amount and form of alcohol consumption in England has
fluctuated over the past 300 years, largely in response to
economic, legislative, and social factors.4 Until the later 20th
century the forms most commonly drunk were beer and spirits,
as wine was for the richer Scrooges rather than the poorer
Cratchits.4 5 Alcohol consumption in general then started to
increase, and wine consumption rose almost fourfold during
1960-80, almost doubling again during 1980-2004.4
Increased drinking since the mid-20th century reflects greater
affordability, availability, and marketing of alcohol products,
and more liberal licensing has led supermarkets to compete.4-7
Environmental cues such as the design of drinking
glasses—particularly their size—may also have contributed to
increased drinking, particularly of wine.8-10
Larger tableware is known to increase food consumption11: plate
sizes have increased over the past 100 years,12 likely contributing
to the prevalence of obesity and overweight.13 14 But less is
known about glassware’s relation to how much we drink.
Studying wine glasses’ capacity over time is an initial step in
considering, firstly, whether any changes in their size may have
contributed to the steep rise in wine drinking seen in the past
few decades and, secondly, whether reducing wine glass size
may help cut consumption.
We describe here the capacity of wine glasses in England since
1700, around which time glasses became the more common
vessel for wine. This followed the development of lead crystal
glassware by George Ravenscroft in the late 17th century,
allowing for larger and less fragile glasses.15
The wine glasses studied
We sought to measure the capacity of glasses used for unfortified
wine (excluding sparkling wines) with a stem and foot that have
been available or sold in England from 1700 to 2017. We
searched online and contacted experts in antique glassware,
including museum curators, although no single source captured
wine glass size over the period of interest. We obtained
measurements of 411 glasses from five sources:
•The Department of Western Art at the Ashmolean Museum
of Art and Archaeology, the University of Oxford (years
1700-1800; n=43)
•The Royal Household, where a new set of glassware is
commissioned for each monarch (years 1808-1947; n=24)
•eBay, the auction and retail website (years 1840-2016;
n=65)
•Catalogues from Dartington Crystal, an English glassware
manufacturer (years 1967-2017; n=180) and
• John Lewis, the department store with the largest online
selection of wine glasses (year 2016; n=99).
Two of these sources, eBay and John Lewis, were in the public
domain. We had to seek access to the other sources to obtain
capacity measurements.
We recorded the total capacity of the bowl of the glasses.
Glasses from the Ashmolean Museum and Royal Household
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were measured by calculating the difference between the wine
glass’s initial weight and its weight when filled to the brim with
water (1 g water = 1 mL water). The capacity of glasses for sale
on eBay was already provided for 12 glasses as part of their
descriptions, and we requested this from the vendors for a further
82 glasses, obtaining information on 53. From Dartington
Crystal we obtained capacity information from its current and
archived catalogues, and John Lewis listed capacities on its
online platform (www.johnlewis.com, accessed on 24 November
2016).
Wine glass capacity since 1700
⇓ shows the capacity of wine glasses from the five sources over
time, along with the non-parametric regression fit for the mean
(solid line) and the corresponding pointwise 95% confidence
intervals (shaded area). Wine glass capacity increased from 66
mL (standard deviation 21.69) in the 1700s to 417 mL (SD 170)
in the 2000s, and the mean wine glass size in 2016-17 was 449
mL (SD 161). This increase was gradual until the 1990s, when
it became more marked.
The range of wine glass capacities also increased over time, as
would be expected given that the mean and variance typically
increase together in such a context. Modelling the median shows
the same pattern, suggesting that the steeper increase that started
in the 1990s was not driven by outliers. Classical and robust
regression estimates within each source suggested that wine
glass capacity increased in all time periods from 1800 to 2017.
Further details of the analysis are provided in supplemental
materials.
Classical and robust regression estimates within each
source suggested that wine glass capacity increased
in all time periods from 1800 to 2017
Increasing glass sizes
To our knowledge, this is the first attempt to explore changes
in wine glass size over time. Our findings suggest that their
capacity in England has increased significantly in the past 300
years, including a marked increase since the 1990s. We consider
the limitations of these observations, as well as their possible
causes and implications.
We do not know how representative of their periods the glasses
we observed are, in terms of the range of glasses or their
popularity. We were unable to obtain sales data on the glasses
in our sample. And we do not know whether the trends we
observed in English wine glasses would be found in other
countries.
Smaller wine glasses may have an endurance advantage over
larger ones, which could help explain our findings. However,
while endurance may have led to non-representative glass size
samples in the museum’s 18th century collection and the glasses
offered for sale on eBay, it would not explain the trend of
increasing size observed in the wine glasses in the Royal
Household or Dartington collections. In the Royal Household,
all damaged glasses are repaired or remade. In the Dartington
collection, sizes were taken from catalogues (current and
archived). Further evidence that the observed increased capacity
reflects a real change comes from our analyses that show an
increase in capacity within the data from each source, starting
from the 1800s. This is further supported by historical trends
in wine glass production, which we outline below.
Possible causes
Increases in wine glass size over time may reflect changes in
several factors including price, technology, societal wealth, and
wine appreciation. The “glass excise” tax, levied in 1746, led
to the manufacture of smaller glass products.16 This tax was
abolished in 1845,17 and in the late 1800s glass production began
to shift from more traditional mouth blowing techniques to more
automated processes.18 These changes in production reflect our
data, which show the smallest wine glasses during the 1700s
and no increases in glass size during that period, as the observed
increase occurred from the 19th century.
Larger wine glasses can also increase the pleasure
from drinking wine, which may in turn increase the
desire to drink more
Two changes in the 20th century probably helped to increase
glass sizes further. Wine glasses started to be tailored in shape
and size for different wine varieties,19 both reflecting and
contributing to a burgeoning market for wine appreciation,
where larger glasses were considered important. From 1990
onwards the US market’s demand for larger wine glasses was
met by an increase in the size of glasses manufactured in
England, where a ready market was also found (personal
communication from Dartington Crystal’s head of design, 2017).
A further influence on wine glass size may have come from
people running bars and restaurants, as well as their customers.
If wine sales increased when it was sold in larger glasses8 9 this
may have incentivised vendors to use them more. Larger wine
glasses can also increase the pleasure from drinking wine,10
which may in turn increase the desire to drink more.20
Glass size and consumption
We cannot infer that the increase in glass size and the rise in
wine consumption in England are causally linked. Nor can we
infer that reducing glass size would cut drinking. Our
observation of increasing size does, however, draw attention to
wine glass size as an area to investigate further in the context
of population health. The amount of alcohol people drink,
particularly wine, has increased sharply since the 1960s.4 Along
with lower prices, increased availability, and marketing, larger
wine glasses may have contributed to this rise through several
potentially co-occurring mechanisms.
A larger cup or glass increases the amount of beverage poured21
and, in turn, the amount drunk. This may reflect “the unit bias
heuristic,” in which people consume in units (for example: one
cup of coffee, one slice of cake, or one glass of wine) provided
the portion is above a certain minimum amount.22 Given that
people may perceive the same portion as less than “one unit”
when presented in a relatively empty large glass than when
presented in a fuller but smaller glass, consumption may be
further influenced by reducing glass size.
Wine sales
In the first study to examine the impact of larger wine glasses
on sales we found that serving wine (usually a 175 mL measure)
in larger wine glasses increased sales by almost 10% when
compared with smaller glasses.8 This effect was replicated in
one of two additional bars studied.9 Further similar studies are
under way.
Alongside greater capacity, the strength of wine sold
in the UK since the 1990s has increased
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In England, unlike continental Europe, wine is increasingly
served in 250 mL servings, and the “small” size of 125 mL is
often absent from England’s wine lists or menus—despite a
regulatory requirement introduced in 2010 that licensees must
make customers aware of these smaller measures.23 24 A serving
size of 250 mL—a third of a standard bottle of wine and a fifth
of the weekly recommended intake for low risk drinking25—is
larger than the mean capacity of wine glasses available in the
1980s. Alongside greater capacity, the strength of wine sold in
the United Kingdom since the 1990s has increased,26 so the
amount of pure alcohol that wine drinkers consume has likely
risen in line with larger glasses.
Policy options
If the effect of larger wine glasses on drinking proves reliable,
regulating glass size as part of local licensing regulations would
expand the policy options for reducing drinking outside the
home. Reducing wine glass sizes in licensed premises may also
shift the social norm of what a wine glass should look like,
potentially influencing the size of glasses people use at
home—where most alcohol, including wine, is drunk.
Another possible option for influencing the size of glasses we
use at home is to encourage retailers to price them according to
size, potentially increasing demand for smaller glasses.
Encouraging wine producers and retailers to make non-premium
bottles of wine available in 50 cL and 37.5 cL sizes, with
proportionate pricing, may also encourage drinkers to downsize
their wine glasses so that one bottle fills more glasses.
Raising public awareness of the increasing size of wine glasses
and their potential to increase consumption will, of course, be
important for the adoption of any of these measures. With
moderate confidence we predict that, despite some resistance
to these suggestions, their palatability will be greater in the
month of January than in December.
Key messages
• Wine glass capacity in England has increased
from a mean of 66 mL in 1700 to 449 mL in
2017
• Capacity has increased most steeply over the
past two decades, along with wine
consumption
• While this association may not be causal,
some evidence of a link between wine glass
size and drinking suggests that reducing the
size of wine glasses in licensed premises and
in our homes could reduce consumption
Acknowledgements
We thank the following for assistance in providing data for this
study: the Ashmolean Museum of Art and Archaeology,
University of Oxford (Catherine Casley, Dana MacMillan, and
Matthew Winterbottom, Department of Western Art; Nicky
Lobaton, Conservation Department); the Royal Household; and
Dartington Crystal (Hilary Green, head of design).
Contributors and sources: TMM conceived the paper. TMM, AE, ZZ,
and DLC developed the methods; ZZ and AE collected the data; DLC
and ZZ undertook the statistical analysis; and ZZ wrote the first draft of
the paper. All authors made substantial contributions to drafting the
article. TMM is guarantor.
Funding: The research for this article was funded by the National Institute
of Health Research Senior Investigator Award (NF-SI-0513-10101),
awarded to TMM. The funder had no role in the design, collection,
analysis, or interpretation of the data, the writing of the manuscript, or
the decision to submit the manuscript for publication.
Competing interests: All authors have completed the Unified Competing
Interest form (available on request from the corresponding author) and
declare: no support from any organisation for the submitted work; no
financial relationships with any organisations that might have an interest
in the submitted work in the previous three years; and no other
relationships or activities that could appear to have influenced the
submitted work.
Provenance and peer review: not commissioned; externally peer
reviewed.
1 Paul J, Stewart L, Strachan K, Richard C. Mistletoe and wine (Cliff Richard). 1988. Lyrics
available from: https://www.azlyrics.com/lyrics/cliffrichard/mistletoeandwine.html.
2 Office for National Statistics. Adult drinking habits in Great Britain: 2005 to 2016. 2017.
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/
drugusealcoholandsmoking/bulletins/
opinionsandlifestylesurveyadultdrinkinghabitsingreatbritain/2005to2016.
3 GakidouEAfshinAAbajobirAAGBD 2016 Risk Factors Collaborators. Global, regional, and
national comparative risk assessment of 84 behavioural, environmental and occupational,
and metabolic risks or clusters of risks, 1990-2016: a systematic analysis for the Global
Burden of Disease Study 2016. Lancet2017;390:1345-422.
doi:10.1016/S0140-6736(17)32366-828919119
4 Nicholls J. Drinking cultures and consumption in England: historical trends and policy
implications. 2009. https://www.publications.parliament.uk/pa/cm200910/cmselect/
cmhealth/151/151we21.htm#note66.
5 DickensC. A Christmas carol.Broadview Press, 2003.
6 Stockwell T, Thomas G. Is alcohol too cheap in the UK? The case for setting a minimum
unit price for alcohol. Institute of Alcohol Studies. 2013. www.ias.org.uk/uploads/pdf/
News%20stories/iasreport-thomas-stockwell-april2013.pdf.
7 WilcoxGBKangEYChilekLA. Beer, wine, or spirits? Advertising’s impact on four decades
of category sales. Int J Advert2015;34:641-57doi:10.1080/02650487.2015.1019961.
8 PecheyRCouturierD-LHollandsGJMantzariEMunafòMRMarteauTM. Does wine glass size
influence sales for on-site consumption? A multiple treatment reversal design. BMC Public
Health2016;16:390. doi:10.1186/s12889-016-3068-z27268112
9 PecheyRCouturierD-LHollandsGJMantzariEZupanZMarteauTM. Wine glass size and
wine sales: a replication study in two bars. BMC Res Notes2017;10:287.
doi:10.1186/s13104-017-2610-028760155
10 SteadMAngusKMacdonaldLBauldL. Looking into the glass: glassware as an alcohol
marketing tool, and the implications for policy. Alcohol Alcohol2014;49:317-20.
doi:10.1093/alcalc/agt17824407778
11 HollandsGJShemiltIMarteauTM. Portion, package or tableware size for changing selection
and consumption of food, alcohol and tobacco. Cochrane Database Syst
Rev2015;9:CD011045.26368271
12 Van IttersumKWansinkB. Plate size and color suggestibility: the Delboeuf Illusion’s bias
on serving and eating behavior. J Consum Res2012;39:215-28doi:10.1086/662615.
13 RobinsonENolanSTudur-SmithC. Will smaller plates lead to smaller waists? A systematic
review and meta-analysis of the effect that experimental manipulation of dishware size
has on energy consumption. Obes Rev2014;15:812-21. doi:10.1111/obr.1220025040672
14 YoungLRNestleM. The contribution of expanding portion sizes to the US obesity epidemic.
Am J Public Health2002;92:246-9. doi:10.2105/AJPH.92.2.24611818300
15 NewtonRGDavisonS. Conservation of glass.Butterworths, 1989.
16 VoseRH. Glass.HarperCollins, 1980.
17 The duty on glass. Lancet1845;45:214-6.
18 British Glass. Container glass manufacture by automatic process. 2013. www.britglass.
org.uk/container-glass-manufacture.
19 Riedel. Sommeliers. 2017. www.riedel.com/collections/glass-collections/l/sommeliers/.
20 ZupanZPecheyRCouturierDLHollandsGJMarteauTM. Micro-drinking behaviours and
consumption of wine in different wine glass sizes: a laboratory study. BMC
Psychol2017;5:17. doi:10.1186/s40359-017-0183-228602159
21 KerrWCPattersonDKoenenMAGreenfieldTK. Large drinks are no mistake: glass size, not
shape, affects alcoholic beverage drink pours. Drug Alcohol Rev2009;28:360-5.
doi:10.1111/j.1465-3362.2009.00056.x19594789
22 GeierABRozinPDorosG. Unit bias. A new heuristic that helps explain the effect of portion
size on food intake. Psychol Sci2006;17:521-5.
doi:10.1111/j.1467-9280.2006.01738.x16771803
23 Berry M. Minority of pubs failing “smaller measures test.” Morning Advertiser 2014. https:
//www.morningadvertiser.co.uk/Article/2014/10/24/Direct-Line-wine-glass-pub-measures-
research.
24 Moore V. Fight for your right to a smaller glass of wine. Telegraph 2014. www.telegraph.
co.uk/foodanddrink/wine/10547001/Fight-for-your-right-to-a-smaller-glass-of-wine.html.
25 Department of Health. UK chief medical officers’ alcohol guidelines review: summary of
the proposed new guidelines. 2016. https://www.gov.uk/government/consultations/health-
risks-from-alcohol-new-guidelines.
26 Stead M, Bauld L, Angus K, et al. Scoping and feasibility study to develop and apply a
methodology for retrospective adjustment of alcohol consumption data. Public Health
Research Consortium, 2013. http://phrc.lshtm.ac.uk/papers/PHRC_008_Final_Report.
pdf.
Published by the BMJ Publishing Group Limited. For permission to use (where not already
granted under a licence) please go to http://group.bmj.com/group/rights-licensing/
permissionsThis is an Open Access article distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative
works on different terms, provided the original work is properly cited and the use is
non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.
No commercial reuse: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe
BMJ 2017;359:j5623 doi: 10.1136/bmj.j5623 (Published 13 December 2017) Page 3 of 5
FEATURE
No commercial reuse: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe
BMJ 2017;359:j5623 doi: 10.1136/bmj.j5623 (Published 13 December 2017) Page 4 of 5
FEATURE
Figure
Wine glass capacity from 1700 to 2017: non-parametric regression curve fit for the mean (95% confidence interval shown
in shaded area)
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